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or not the above is taken in corroboration of the saying. It is necessary 
perhaps to have the question somewhat more definitely defined, if it can be 
done, but, on the other hand, more data are liable to furnish a decisive an- 
swer. 

Snow fell on the seventh. An evening paper of this city mentioned 
in its editorial columns this first snow storm of the season and said, among 
other things, “It is now a safe wager that we are to have an early winter.” 
Why not investigate the condition carefully? If there are on file records 
of other seasons, including early snow falls, and the following months ap- 
proaching the winter season how easily the question could be answered. The 
reason why many remarks about the weather are so persistent is that 
people do not take the trouble to follow them up. Let the teachers of weather 
be not remiss in this at  least, and no matter how simple, how apparently 
absured or how profound a saying is, if it is investigated in all earnestness 
and sincerity, I am sure that the teaching of the elementary problems of 
the atmosphere will be more efficient. 

LOCAL CLIMATIC PECULIARITIES IN THEIR RELATION TO 
INTENSIVE AGRICULTURE 

By ERIC REXFORD MILLER, 
University of Wisconsin, Madison 

HERE are climatic zones on every farm that need to be studied and T taken advantage of just as slight peculiarities in plants and ani- 
mals are studied and taken advantage of in breeding. 

The causes of such climatic peculiarities are not far to seek. The 
chief factors are : 

1. The varying thermal properties of different soils, 
2. Air drainage, or the flow of air cooled by contact with cold ground 

3. The varying exposure of the ground to the sun, 
4. The influence of neighboring bodies of water, such as lakes and 

rivers. 
We may best understand the power of different soils to produce local 

temperature differences by following the course of a beam of sunlight. 
The light and heat of the sun, which are of the same nature, are trans- 
mitted across the ninety odd million miles from the sun to the earth in 
the form of waves. The substance in which these waves are transmitted 
is called the ether. It has not so far been grasped by any human means, 
and its nature is known only from the properties of the wave motions that 
take place in. it. The waves of light and heat are either turned back, or 
absorbed when they break upon opaque substances, but pass through clear 
or transparent materials. 

Clearness or transparency differs even in the same materia1 with re- 
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from the higher places to low ground, 
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gard to different wave lengths of light and heat. Now the atmosphere, 
which is very transparent to  the short waves that affect our eyes as light, 
is absorbent of the longer waved heat beams, so that about 25 per cent of 
the energy of the solar rays is absorbed even from an over head sun. The 
rays absorbed by the air are for the most part invisible, except when the 
sun is low, when the air also absorbs or reflects the blue light, leaving the 
rays that come through tinged with red. 

I n  a similar way the rays that strike the soil and its covering are se- 
lectively absorbed. The returning rays are the ones that give every object 
its color. The absorbed rays are partly employed in the life processes of 
plants, and partly in producing the accelerated motion of the molecules 
of the soil that we perceive as a rise of temperature. The color of various 
soils is an indication of their heat absorbing ability. The lighter soils re- 
flect the most, and absorb the least, while the darker ones reflect little, and 
absorb much. 

Coupled with the power to  absorb heat is the power to give out heat 
by radiation. A good absorber is a good radiator, and a poor absorber is 
a poor radiator. Many examples of these laws will occur to you, the 
bright tea kettle to retain heat, light clothes in summer to reflect, and 
black clothes in winter to absorb, etc. 

To these laws are due not only local climatic differences but also a 
much wider range of extremes of temperature in the soil than in the air. 
Professor Moore quotes in his Descriptive Meteorology, page 67, the 
hourly mean temperatures of the soil and of the air about 10 feet above 
it at Tiflis, showing that in the afternoon in midsummer the soil is more 
than forty degrees warmer than the air, and in midwinter three or more 
degrees colder, on the average. Professor Cox found in his study of tem- 
perature conditions in the cranberry marshes of Visconsin, published as 
Bulletin T, U. S. Weather Bureau, that the temperature a few inches 
above the surface of the ground rose to 100" on September 30, 1906, 
when the temperature of the air in a shelter some feet higher was G O " .  
During the following night the temperature in the cranberry bog fell to 
19", while that in the shelter went no lower than 29". 

The temperature changes in the soil are modified very much by the 
state of the atmosphere above them. Clouds, dust, and fog intercept both 
incoming and outgoing radiation, so that the range of temperature of the 
soil is not so great. Clouds and fog act like a blanket, for they reflect 
back, and radiate back the heat sent from the ground, and thus prevent 
the low temperatures of night that occur on clear nights, when there is 
nothing to turn back or replenish the heat given ou t  by the soil. 

Soil radiation plays a great part in air drainage, for it  is the cooling 
of the layers of air next the ground by conduction when the ground is 
colder than the air above it, that causes these low sheets of air to become 
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dense and to flow down hill and accumulate in low places where they con- 
tinue cooling. The low temperatures of the cranberry bogs are doubtless 
produced in this way, for Cox notes that it was the air 5 inches above the 
ground in the bog that was coldest. 

Air drainage is not an unmixed evil, taking the whole phenomenon 
into consideration, for it draws away the cold air from higher ground and 
gives more favorable conditions there than the average. I n  San Paulo, 
Brazil, the coffee plantations are reported by Hanil in his Handbook of 
Climatology, to be laid out on the hills only, and never in the valley bot- 
toms. The reason for this is that frost occurs in the depressions between 
the hills, but very rarely on the hills themselves. The €amous “thermal 
belts” of Korth Carolina are another example of the same thing. These 
are belts af 400 feet or less vertical thickness, about 100 feet above the 
valley, that exhibit themselves on the sides of the mountains. Vegetation 
of all kinds within these zones is untouched by frest, nor has fruit of any 
kind ever been known within these lines to be frost-killed, though there 
have been instances where it has been from a severe freeze. 

The exposure of a slope to the sunshine is another factor that we 
scarcely realize the importance of. The intensity of sunlight per unit 
area is greatest on a surface on which it falls vertically, and diminishes 
slowly at first, falling to seven-tenths of its full value for n 45” angle be- 
tween the sunbeam and the slope, and to  half at a 30” angle, and then 
rapidly to nothing at 0” angle. Full advantage of this is taken in Europe, 
and especially in Germany where the north banks of the valleys are ter- 
raced and planted in vineyards. are thus gown  
that could not survive the climate of the level country. The climatic con- 
ditions of latitudes many hundred miles farther south are thus secured. 
We make very little use of this natural resource in this country as pet on 
account of the high cost of labor, but the sunlit slopes of our river and 
ravine banks must be kept in mind for thev will be’needed as the popula- 
tion of the country increases. 

A lake is to the climate of its locality what the fly wheel is to an en- 
gine. Its inertia smooths out the irregulsrities and tones down the changes. 
The source of this ameliorating power is found in the high specific heat 
of the water. It takes more heat to warm a givon quantity of water any 
stated number of degrees, than to warm the same quantity of any other 
substance the same number of degrees. Similarly the same quantity of  
heat will have less effect in heating water than any other substance, thc 
same quantities being considered. It results from this that the shores of 
a lake experience the extremes of heat and cold in a much less severe form 
than do places away from. the influence of bodies of water. The slnnmers 
are not so hot, nor are the winters so cold; the hot waves and cold waves 
are tempered. 

Varieties of the grape 
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Bside from the smoothing out of the oscillations, a lake is a great 
storehouse of heat. I ts  clearness allows the sun’s rays to penetrate and be 
absorbed throughout the entire mass. The circulation of the watels cxr- 
ries heat to all parts whether exposed to the sun or shaded from it. The 
soil on the other hand is heated to a moderate depth only, and give5 up 
at  night nearly all that it received during the day, and its specific heilt is 
so small that a small quantity of heat is all that it can hold a t  moclcrwte 
temperatures. 

A lake shore climate is therefore not only more equable, but is ac- 
tually warmer than the climate of places away from the lake’s influence. 
This finds an excellent example in the Bayfield peninsula and t t e  shore 
of Lakes Superior and Michigan in generd. 

The Bayfield peninsula is shown by the observations collected by the 
Weather Bureau to be as warm, and as free from frost as south central 
Wisconsin. 

These four chief factors, soil radiation, air drainage, exposure to the 
sun, and to lake influence, and also many minor factors are at work in the 
United States to produce a mosaic of climates of i n b i t e  variety. Regard- 
ing the variety of soils and climates in the United States, and the possi- 
bility of adapting specialized and highly profitable crops to them Fair- 
child says in his Bulletin on Systematic Plant Introduction, page 22, 
“Xothing better illustrates the great variety of these conditions in Ameri- 
ca than the constant discoveries that are being made of restricted locali- 
ties like the thermal belt of North Carolina or the Rocky Ford region of 
Colorado, which are specially suited to the cultivation of special crops. 
Europe, little larger than the United States with a climate tempered by 
the Gulf stream and an unusual extent of coast line, possesses an agri- 
culture the extremely varied nature of which can only be appreciated af- 
ter special and prolonged study. The local nature of its plant industries 
is often a matter of surprise, and is due in large part to the discovery of 
certain peculiarities of soil, or climate or the origination of some variety 
especially adapted to local conditions. Not more than 12000 acres in 
southern Spain have been found suited to the production af the best 
grades of sherry, and the annual output of this expensive wine is only 
35,000 butts. Adjoining districts produce wine which, although sold as 
sherry, is of a quite inferior quality. The well known Rheingau region of 
the .Rhine, producing some of the most famous varieties of wine, such as 
the Steinberger Zeltinger, Assmanshausen, and others, is extremely limit- 
ed in extent, and depends in large part, according to recent investigations 
by Mr. W. T. Swingle, upon the presence in that region of a particular 
kind of clay shale. The same varieties of Riesling grape grown in France 
upon other soils fail to produce comparably excellent wines. The suita- 
bility of the region about Cannes and Crasse, France, to the growth of 
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roses and other perfume bearing plants has led to the building of ex- 
tensive perfume factories there. The fruitless attempts to produce Vuelta 
Abaja tobacco or t.he Sumatra wrapper in regions other than those in 
which they have earned their celebrity all point to the presence of certain 
soil and climatic conditions to  which the plant varieties are particularly 
susceptible, but which are not yet perfectly understood.” 

China, Japan, and lastly Europe have been driven by the pressure of 
an increasing population to develop systems of intensive agriculture that 
take advantage of every natural peculiarity. Their methods have been de- 
veloped under pressure, by costly trial and error, by the survival of the 
fittest. 

The tide is rising in this country. Today there are five mouths to 
feed where ten years ago there were four. The land available for agri- 
culture is nearly all occupied. It is now a question of improving the 
methods of agriculture if our population is to be fed, clothed, and housed. 
It will be most economical to do this intelligently by applying known prin- 
ciples to the study of our farms, and the adaptation of plants and animals 
to them to the end that the greatest efficiency of production may be 
secured. 

THE WORLD’S GREAT RIVERS,-THE DANUBE 
By FREDERICK HOMBURG, 

Woodward High School, Cincinnati, Ohio 

H E  rivers of Europe cannot compare in size or volume with the great T streams of America, of Asia or of Africa; they have less space in 
which to develop. The larger European rivers are, in a certain sense, side 
tracked, in that they do not communicate at  all, or only indirectly, with 
the Atlantic, and hence are remote from the great lines of trade. What 
the European river systems lack in magnitude is somewhat made up for 
by their number and diversity. The rivers flow in all directions from the 
heart of the continent or drain its eastern plain. The divides are, in many 
cases, of such character that canals may be and are constructed to connect 
the systems, and, as a rule, shipping is not obstructed by cataracts. 

The main drainage channel of centr-a1 Europe and the second river of 
the continent is the Danube. Of its tributaries, the Inn, the Theiss, the 
chief river of Hungary, and the Pruth, forming the boundary between 
Russia and Roumania near the mouth, deserve mention. 

Tn the upper course the volume of its waters does not vary much, for 
like the Rhine and the Rhone it is fed by glaciers; but in the lower reaches 
it is low in early fall just at the time when the crops must be moved. An- 
other disadvantage is the long ice blockade, a consequence of the continental 
climate; the “dead period” a t  Galatz, in the same latitude as Venice, often 
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